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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the coercive 
force He and the output resolution of a magnetic 
recording medium, to decrease noise and to provide a 
magnetic memory device having a high recording density. 

SOLUTION: This magnetic recording medium has a 
magnetic layer 4 with a base layer 3, and the base layer 
3 essentially consists of Cr and contains Ti, at least one 
element selected from, X, Zr, Hf, Ta, Al and Si, and 
oxygen and nitrogen. The magnetic memory device is 
equipped with a driving part to drive the magnetic 
recording medium, a magnetic head comprising a 
recording head and a magnetoresistance effect magnetic 
head, a means to relatively move the magnetic head to 
the magnetic recording medium, an input means of 
recording signals of the magnetic head, and a treating 
means of recording and reproducing signals to generates 
reproducing signals from the magnetic head. 
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[#fFif*<7>i5ia] 

»a*^*3v^r. afriETifeSriv cr^»^i, t 

i Y, Z r . Hf, T a , A 1 $$£l£S i (Offr— 

[»#*g2] TflfiJI*^ Ti«Mth Y, Z 
r N H f , Ta, A I *5itfS i CO ^/U— T^fcSMCtl 
S7c*^g^iDjftfti:^. l^-fttt, lJg^%J^±. 3 0 10 

r , H f % T a , A 1 3S£TfS i (O >f f^—^frhWit tb 

Sf%HTt?iS) £4f ®<h -T 31***51 l E«t*>»SC 
Eftttfr. 

if l #t * bit 3 cov *i*fta»KE*<&««E«MIE 

Tv^S^iS:«*fcr«»*«iftv^UBI*qi60V^r 30 

[»**8] W«EftjSSC#:^. rco«ftE»a»*K» 
-r^KftgBi:, E»tti3J:tfW4«^e>46««^y K 
Z.<om^y K*mE«ftE«jBt**w»U"CtB4til 

E»«^y K^b^m*«-g-S*S:fT5*:«)^E«S* 
«**3fffl#B!:Sr*r-*-S««tE«S«^*3t>T, SftE«« 

a>o, aftE»«E«a*^BI*«iftv^LHI*35 7 
^^rn*McE*^««E»affT**>6Cli:S:!|t«i:i- 40 
5«S«E«»lt 0 

l&trLir ^-y- T**fiK * 4x 5 ^ t «:»« t -f 5 8 tEgfe 

attftEttKflt, 

0] W«fitS»*S!-^j/ Ktf>S£»as, £p. 
IdO. 2 u mSlT<DfBHttiirtffiX htitc&mteftfrbtj: 
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Xtrt^ 4rnA^h 1 0mAKTT'fc-5:iS:»»t 

i-s»3ft*8*fctt»**9E*^»«iEiitas(i. 

[000 1] 

*s^llB*«*E<»«*^J:t5*ftE«K«. Kffi 
«««E»f::»*** K««^T*i&y>f X<7>aE]WK«;E 

»a**3<tt/l 9 3 ^t^y h W±(E>E» 

e*SrW+5««E«Sllk:H-t-5o 
[0 0 0 2] 

v\ «a«^^^^|g«^ft**n5«ftE*Klt^»i- 

[0 0 0 3] IK^Etgt^fioE^ffiaSrS^^tEfiiitf 

tf>. ^(ilo^IBi^y KT-E^<hff^^^ 
Mtt, E«kffl«ctt««J|*S^y K. B4fflli(ill 
MR — y KfcBSEi-*) Srfflt^Wag^^y K^M 
[0 0 0 4] fi^F. 1 ^J-f ^fcfc 9 4 ^XffcT 

s/>w±^iee«<oa«EftS:iia-*"afc*^, 

*©S4^yK (GMR^y KirBEtS) <E>R!38t>aI 
[0 0 0 5] — «*^**fctt*£ftStt«E» 

^>o Eft«tSfe«0«-<s|.^fififtiS^«ftB s^, 
jrfe*t5««E«jHEfftc:»i-5»«^y K^«»ttft* 

o-Cr-Pt, Co-Cr— Ta. Co— Ni-Cr 
[0 0 0 6] riife^Co^lt c«Sr«<k«S*r6] 

t-r^^mm^tmmm (h CP M) *m-t%o l/c 
frio c tt^S«ffirt<o*ifii^iarpj itSS^gf^ r t 

[0 0 0 7] i^^AL^J^ig ( b c c tSit) ^ 

t5Cr«feW\ C o ^^T-fS t {y:[!^S-^t£ 
^glC<t^UfflUt, Si*, SKJ:l:Cr*5PliC 

r Sr£fiK#<ti-*Tit&«&»J«U -t^±^«f4«S:ie 



3 

[0 0 0 8] BftE»Jt#t»t5»#tLt, 

^M^4otv^o ^iil^lt, ^^(?)N i -P 

Lfctf^Sffi. *>Z>\i^Vtt£&ikJf = 7 ^Sfiifflir^r 

i^^Tl^o 10 
[0 0 0 9] iigGOMR^y WMR^i/ KSrfflV^T 

[0 0 10] ««AH c SrW«>5^tt. Mill ^-f ^ 
. ^ . (H. N, Bertram)^. 

tTls-jy y *J . jx-/<— v^-f— • (Cambr 
idge University Press), 19 
9 4*£W<7. Tir^-y — • Or? . -v?^* ^ . u = 

"T'f (Theory of magnetic 20 

recording) <D%2 1 6 Mi-fSfc $ HX V ^5 

[0 0 1 1] r-T\ ttJ^^flMBiH:, a«SB«3S«^ 
tf>, «ftE««*M*e><0W£« y>fXic:» 30 

[0 0 12] *fc. ftWHcW/^X^SI* 
"T5fc^(DTtifi^i IT, CrSr±^<!:U ^/tco^; 

[0013] £i\ «MJfl5p 1 - 2 9 0 1 1 8 #$>«KE 

If, *3J:t>'Co-NiSt)l<liCo^ 40 

E»«E*«-e*> 5^21 S nt * 5 JB^t* w * * 
l-fc^r, ±ESH L»Ti^ - 
^KttS^SiEllfiltt^iSiiUTfSre^H c , IS] 
*r&l*JJ:^S*ifil(7)«K^tt;SioJ:t> # S * . ft fettle 

[0 0 14] ^^^^t$jfi(wJ:^^feX'{i, ftBAHc 

j: *9 tti^^«?gg^^n LT s /Ni±rfi]_hi-£ 
#.f>^^9 3*?jft*y hSJL±Oi«E*««-ei8!*5a^ 50 
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[0015] *fc, ffl¥4 - 6 4 9 1 4^-^^{cfe$Jc 

snrv^aatBtt, *«tst**±»w % isgfcitM 

tt£IW»&ft5M(WS. lw»JB«:ffirt**ttit5fc 
*OTlftl»fc^UT««»^:SixTi^5a5rtE«ffl««(; 
E»aE*»c*5i^T, WETifilW^ s , Cr-N^5>4 
9. *:£>N^r*tt, Tifi/i^TttK:fc^T2~l 0JDR 
^%T\ ±*(;ifid>oTiSr«U igffili 1 ^%WTT 

[ooi6] ua»u w^*ft-ei±ift«*Hc*fiT-#- 

b*tftVMirt>9T*ft< . TflfiJKcoJK/?*lfillr, N^zt^g 

tt»w<Eft*-fr54HE3J«*9, ra«E»«E#*S«teft< 

[0017] ^C, 1 9 8 8^gffOjtS, r^^ — 
• - T7=7«< K • 7^ *Jy ( J o u r n 

al of Applied PhySics) , 16 
3«, 13 2 6 9li:E«*nTV^ft»lt CrT* 

»t5tOTfc5 0 r(DSJfff-J:mi, T*«^«tt«l 
^^ H s 0 &^^«»t:$tL^^ N SufB#^^4 - 6 4 9 1 4 

[0 0 18] £ <bl^ 4$Bfl5F5-l 0 1 3 7 8^ 

^*^E*SixTV^5ft«tt. »JK«ME»S^«£«# 

#fc*y hJK±oKE»**T+»4«8l*»«tttt»b 
[0019] 

Btffz-YX^lSWtKsRSns. zHh 3oco^*(z^- 
Lt, b c c -C r SrifiK^iri-^TifiW^iKF^TC* 

««i#tt4-#JWT-*s^-e. e«E&8!tt<aRH-ttia*; 
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mr^-tzt^x^^\ 

[0020] l/c^ot, ^mcomi <D®tfji±. ±ta 

[0 0 2 1 ] *$£W(om2<DB&)te^ ±E£>J; 
[0 0 2 2] 

[HUH 6 fcfe^gk] ±E»lwlftS:aSt 

±<DTifeJf ^T«Wf±^«ttJB£?5»&fc5K«E 
»ME#*-*3V^T, ±ETJfiJi0 s * CrS:i^tU T 
it Y, Zr, Hf, T a , Al *5j;t/S i <D*fj\s— 

[0 0 2 3] ±ffiT»i^S*iLT, Tit 
Y, Zr, Hf. T a . Al *><fctfS i <D?fr—zf<Oft 20 

[0 0 2 4] tit, rn?>7C*^j8aiD»ftttllR^% 

*a« i w^%*«-ettfiw*H c o(ST*Wit-ra 

3 0J^^F%^Mx.^^^Kco^ B H 9 gd^tt^ 
^TlTftiS H c ^fiTtS^bt'fcSo KffcK^fS 

±, 1 0J^%fi*TT-$>5 o 30 
[0 0 2 5] Sfc, T*W*^Bfe**J:Cfa*fcJR»i- 

{tret, K*/-rx«rfi«"e#s^e>-eas,a 0 sft**3± 

<ftSr»»fti-5Sft*3ftS/h* < , 3 0JBS^%£jg?t<5±:« 

5o 40 
[0 0 2 6] Tite^c^m^ii, 2nmJ^_h. 5 0 

[0 0 2 7] ^fc, b c c *iH60C r ^M»^t5C 
JciaifilS-±5wi:3&ST*#S 0 ~ntti«t H c 
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[0 0 2 8] Sfc, ±IBJB2<7>BWS:*fi8;i-«fc«)tc 

[0 0 2 9] miaot, g«*Hc, i5UJ;*3»#P 
[0 0 3 0] ±E«««tt:«l*®— y St* 

4 o*vmik&m&£. (ma, k fc i <tn§E-rs) 

±^»Eft«*Sr»ofc««tt^B!v>a«E«ifi«<Oll 
[0 0 3 1] £ibt^ y KO??£gMS, 5^1: 

o. 2 o »mUT<Dmmtzvmxbhtcftm&ftfrtbte 

Z2&<Dis—/lsh*m<Offl\Z&&£tiXior)^ T^o. 1^ 

E«!K*<0«tt«<B«£ t t EfiWKifcttSKKftE 

4mAKh 10mAWT^fe^^d:^Iit^o ^ 

9 — h*«(S< . ««H4«?*v«ftE«8HS:*a-e 

[0 0 3 21 4*5, KWKSj* 5 0 . 2 

<45WCff4U<4^, ^fc, Brxt^lOmAJ; 

[0 0 3 3]KiCii Co-Cr-Pt, Co-C 
r-Pt-Ta, Co-Cr-Pt-Ti§, C o 3r£ 

c Ztztbizte^ P t S:*tpC o-&AA5i»^»4 L 

[0034] mam<D»$L&&t u-r«4 % E»^rfii*-« 
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#S:BM!niLTai3eLfe«K*Hc S:2 kOeHittS 

»«AHc^2kOeJ:9/hJ<45 

£#ft*ta»# 7 >f h) WttS:«BEi-4fcA 

tdliftK^H c 1*5 kOeHTtt5:t#JfS LV\ 
[003 5] «St T«iWBI:*8tt<OC r , CrS 
C o -C r -Z r |OC o|^, fc^lMiN i 

-t i mcoN i ^^^/.cs^Rgjisr^-r^ x io 

(10 0) ffildfaU t^±l:xh^^v/ t; u^ L f c 

«ttJi^5 (ii. o) ffigs^i-r^o -t mtmSf 

[0 0 3 6] S bi^ «{*:<Z>«»« £ LT, # — tfvS: 
f$5nm~2 0nraKU $ h^. m.m&<Os<— 7 
/^o7/^-K!ix^/^fMi^J|$ 1 nm~ 

^V^T^ (W-Mo) -C. (Zr-Nb) -N 
# - tf? vcd jg<&lBS £r ffl V ^ <t iflitt^ W Af4 S: [ft Jb X 

^(ii^Sl: j; o t tSUHflfi ^Mt ^. fc, ^Ki 
*SE^tOSttffiffi[S:{g:«X#, CSS (Contact 
Start Stop) ibf^Nf^^-/ K^a»*BBJr 

[0 0 3 8] (K*O*ffi«r0fliajfg4>iS:JKj5gU-C 
C S SWS^y K^tt*»ttSr|6i±*-fr6fc*J)^tt, 40 
AL Ag*¥<ofg«^JK. S&m. fc£iMt ^Jffif^ 

[0 0 3 9] ±E««|E«»Jt^*5t*T, ±|E««^* 
??JbSr#0. Ol^mJ^Ji. 0. 0 5^m*S 

[0 0 4 0] Sfc, **«»8felcJ:-BfS»»aigBS*:ia 
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> ^^f£ 1 3 k T P I J^_h. ISiEg^ft 2 4 0 k F C I 
[0 0 4 1] £bf^ ±I2S4^5/ KS:, Sv^^fbzfr 

EUi, 2 5 0 k FC I Ki^SEgf KS:ftofc(tg)t 
[0 0 4 2] **MSrHJ!i<ojK<BJwO^T, !U® 

[0 0 4 3] 

[«W^*1©»*] Hilt *«Hl£J:SiK«teflfcK 
tt^S«i<^±tcffHJl2, Tift* 3 SjIx, 

[0 0 4 4] »ttOlffil £ Lttt, A 1 -Mg^4 

45, Ti, Si, ;tf>\ fc^lMiT i 02, S i C 

l<Dft&\*2. 5 4^^(0^ 3. 5^>- 

^\ 1. 8-f>^ 1. 3^yff^Uc^t>*% 

[0 0 4 5] *BWi2lt Cr. Crl^, Co-C 
r-Zrf^CoS^ fcStMiNi-Ti^Ni 

0nmJ^_h, SOOnmWTit^CH^Ll^ ft 

[oo4 6] *mm2&. im&x-ibZfiK 

[0 0 4 7] 2 cr)^ffiii^Tlfe^ 3 

[0 0 4 8] TlftS 3 ft C r H MoioJ:LKWcO 3 tc 
^fcl±, Cr, Mo, W<D\,^-j*Jh,/)*<D7t$l$: s ±fc 
^^c^i: Ti^ Y % Z r , Hf, T a , A 1 fcj: 

t. stmt. ii^^ttri^ 0 

[0 0 4 9] fi£t£S 4 (50ffifiS:«!r Ltlj;, C o - S m, C 
o — N i — C r . Co— Ni— Pt. Co-Cr— T 
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a. Co— Cr— Pt, Co-Cr— W, Co — Cr — 
Ta-Pt, C o-C r - P t ~T i ¥flZ— j&ffjl:: 

[0 0 5 0] ««E«fflE#tt, 4*®ft^*S=, tiZDC 

» , ±E D C * y < y # mSkfttD X '< y # }£ Srffl t * fc ^ 
■Cfe**Wi:Hl«^a!i*^»e>li5 0 «*tf, Cr, M 
o&JztfW^STcSf. Sfcfi, Cr. Mo, WCQl/^TiX 10 
ri^7c3R££fc5/&fri: U Tit, Y, Zr, Hf, 
Ta, AL S i ^^-/SlftL5 / >4< i t 1 

[0 0 5 1 1 02 fi. *«W<7>«S[iB«3S«^^sa[ 

li, *#2 l ±l:M$ii/cE^(7)l^lS^^ 

fc3o 20 
[00 5 21 BftffltKRiSB^y Kli, =^/U2 
2«r8str±ttEI»«lS2 3 £ , TS»E«WS*±SB->— 
^Ki2 4i:^?)i!), ESHKJS2 3, 2 4»^fy 

3 Mmcoc uia o^jstSc^nri^o 

[0 0 5 3] S4fflMR^7 Kfl, ««l«tt-feV-9-2 5 

2 5lt <h fcfc l Mmff<OTSfSE«««*±SB'>— /u K 
9 2 4 tTUiy—/i-Vm2 7 t-CSE*4xTt^5 0 r*r>— 
^K12 4, 2 7<Djf Pa1£ggfi3:0. 15-0. 2 /imt 30 
#>£o 4*5, E!2-e«iE&«fi6 2 3, 2 4m<V=¥-Y y7 

AT *5J:T/, TSRE»««*Jifflv- ^ KS 2 4 
tefexir^^2 5 ch^^t^/lfifB&LTfe^ 
[0 0 5 4] ^ir>-y-2 5C0ff^m^^li s ggffcA 
1 (75^>5/^2 8±id, «/qrxl2 9, #«£Jf 2 

0 l^J:oqBft«tt5JHBH4Ji2 5 $*tfc«JS 

lr 2 0 2 t , ^(D±.\zm 

ft&o 40 
[0 0 5 5] El 3(1, *«W^J:5«t»E«3S«^lll6 
<^JKfi8o1K5S;ig-C4>5o ty K3 1 

Z (Dm%^ y K 3 1 <DmW)U 3 2 y K 3 

1 ^IEtB^f^l#g3 3 fc, ««lEft&fc3 4 

w^«ftE«jK*3 4 *@ts*-fr5ieilbSB3 5 
e>«*$tt5««E«36«T-*)So 

[0 0 5 6] J^T, iKo^JIJSflCiD, #3gW£ 

[0057] <^iewi >*r, *is« i ore*E*« 
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[0058] ^g65mm, rtS20mm, fjo. 6 
3 5 mm(Dit^^iit^tifzy-'V"7 4 7 
r 4** £TfKMl* % ttl^DC (a; 

SE) -7 ^ h p y ^ ^ SI(?)Sfitt^^li;gti u 

[0 0 5 9] SfftSttfr^mJI^/ftSL Tiftg 

B&m. m&mm&m. mmmi&M. tsuxftovmi, 

[0 0 6 0] £lT, ^^KffiJht::, 0. 7 P a OT/U 
=*VEE<0fc£T? % C o- 3 0/g^%C r - 1 0J^%Z 
r^-fyhC, 4kW(7)l^^D^t, If 25n 
m<7>C o - 3 01SHF-%C r - 1 0®^-%Z r 
ft5tlMS:»*t4. 

[0 0 6 1 ] #C^T\ £ffi£3 0 0 tS^iDfRLJfcSL 
0. 7 P a<Og£|?t#;*£;i§C x ^Rfl/I^ffiSrgKfc-t- 
5o ^<£>f£, 2*Sr5»a%^#i-4Tyu^EE0. 7 
Pa<D^t)^T% Cr-2 0^%Ti-3 5} : r% 
Z r O 2 Mw4 k WCOS^SrAD^T, KV 3 0 

nmtOC r - 2 0® J F-%T i - 3 Z r O 2 (DTW 

[0 0 6 2] ~<DTi&m(V±\Z^ 0. 7Pa^)7/^> 
/EcottT', Co-20WCr~10l^ : r 0 /oPt^ 
— Mr, 1 k WCO^^^D^T, gl¥l 5 nmCOC 

0 - 2 0Jgl^-%C r - 1 0Jg-iF%P t ^>-&^»5>7Sa« 

[0 0 6 3] ££>Hl, 0. 8Pa^7/U^yE^ttt' 
^^>^y«7H:i. 5 k W^m^SrADx-T, BS15 

1 5 nmO^-^yftaiJ:Mt5 0 

[0 0 6 4] {£tfif £^/&Lfcf£, f7oy&^(D«[ 
HB^^^^UT, ±E»B«S:*ill^r/u=Jr^^ p 7X 

Sr^/fcU atriIiil:Kftt<7)/<-7/^n7/u^ 

[0 0 6 5] JtttMt It, TyU=*V]£0. 7 P a CO^ 
ft(0()ttC r - 2 0I^%T i <D#— >f y hl:4kW 
^S^^rADxr, 3 0 n mCOC r - 2 0 T i 

[0 0 6 6] :9UMlfcltf^^iWM 
tt (WAHc) ^«ttfttfl«M£ »V^fX, tb^j^ 

[0 0 6 7] t4i^, »K«»ttf±, i!E6«7^ ^ 
^^r, t-Sl 7 n m^if 8 mm X 8 mmOBiE^ f 

«*ft (VSM) S:ffl^T**BlA0«i|Ll 3 kOe'C, 
E»B**w 5 «E^E^JE(^ tw ^-f" 5 y K<7>t@M 
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[0 0 6 8] «Kft«fM£03fffli^M: % lE^ffll^ 

— y h\ S£fflir>— /u KBBIHO. 2 M m, h7y^*i 

S) ^ K«:/fH\ Maz:^ (5 k FC I ) cottj^fejitf 
SSJSJS ( 2 4 0 k F C I , 250kFCI) ^fcU^li* 

S fc *9 3 3f" # f 2/ h , m^miM 2 4 0 k F C I <D%tf<D 

ME* / ^ x*3 i u< m * &#m<D m & * * jt 0 

[0 0 6 9] ±feL7t, C r ~2 OJ®^%T i 3 10 

M<OH»«l fc<fc 5 ftI*Hc^2. 3kOe 

C r-2 Off^-%T i ^T*«*^lr^fcJti»0l 

««t«ttJIflPi:^fl|B r X t Offl[tt6mA-Cfcofc P 
*lfi« l B 3 <7>««iEf8K«K*a*i&^-C« 

[0 0 7 0] HJSCT l <oaffi3J:t/Jt»W^ttEf*:^>Xi|R 

@W5MfrtfTofc|g*, ^WVl^Stefc, Cr (2 0 20 
O) ©fcctt/Co (11. 0) ffi<^B»f^* — ^*SB» 

[0 0 7 1 ] iSttJ|<D3]B*7-limi (T E 

M) m&Z'ff^fzt ^^>. C r - 2 0£fHP%T i 

WlCOCo-Cr-P t^®60^*gS«C8lfi*»I 1 1 
nmt'fc!), Jt«M^Jt^Tftl 0%»»>fkS*tfco 4 

[0072] C<D <fc 9 <C«ffiR<7)«cS»»^fc, ibco 30 

Titil^4 , co^ztgJi2-8^:^%, 

[0 0 7 3] <IWJ2 >C r U T i <k , 

Y % Z r , Hf, T a , Al *5jzt>'S i (OJfjU—zffrb 

ai^Pltlt, (80-a-b-c) Cr-20Si L 40 
%Ti-aX-bO-cN (a, bfciO'cli, 

Sf XCOt^ (Y, Zr,Hf % Ta,Al*Si)*5j: 

(1) - (12) Srf^KLfco -^"Cr, Y, Z r , H 
f\ Ta. AU S I O^yU— ^atf^5jf£*X<OjKAD 

^(ommtm.mco^m^3^%u±. 3o^t-% 50 
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«7-e*5 0 r mm ^ commas xjjmmmm^f&m^<o 

[0 0 7 4] £7t, lt^C07te6tw s CrTW^ffl^fc 

[0 0 7 5] JIlfiCTi ^li^ffiici; 9. ttftlEfeft 
ff^t*«l^#tt*D«tt^jBlffi&a;S2 4 0 k F C I <DB#<7) 

XNdSr#*fc. ®kfc<o&mjm 

[0 0 7 6 ] W&m2<Dl 2 ««<^T«SJi*/fll 
EflkME* (1) - (12) Oftl?5HcH:2. 3-2. 
5kOeT?fc9, C r T«i*fflV*lt««J:!l fc*<3 
0. 5-0. 7kQeK^ 0 SbC 8E^/^Xlt 

tfcKW:: it-<T 2 0-40 %{£« Ltc 0 
[0 0 7 7] aB«K*«t«tt»flP<oaB r X 

tl±4rnA-l OmAT^ofc 0 

[0 0 7 8] — Y , Z r , Hf, T a , Al, Si 
CD^/U— ^feBff n*5£*X<^SgyHIj(|*^ 

itliftlAHclii. 9kOeKTt49, 3 0B^ 

BAHc^i. 9kOe«T<!r4o/: 0 
[0 0 7 9] i***3J:tJ { a*a>-&W-SK3bDaia[*^ 
3J^T-%*ffi^i4^^i^ / «Wki-^^^/h^ < , g£ 

m.m<D&9Hfe}nmB£fiK 3 o t * m&m 

<D&&&.fafetf£T l,X * RBAHc^l. 9kOe« 
Ti4ot, 

[0 0 8 0] SbC, TflWI Ubcc ffijg 

t+»ftj±5jsT-%w±, 2 oj^T-%j^TcoiEia^^^ 

T, y-YX^l 0^3 0%teMlt o 4fc, CO<t#«: 
e^HcJ42. 0 — 2. 3kOe-Cfcof: 0 
[0 0 8 1 ] <^J£0ij3 >El5te, S5JfiW3iC«t55»« 

[0 0 8 2] if, S!5g*ffiS:IftMi-So UttWltia 
fl<7);tfy;*Sffi4 1 lttMJl5 0t, 
>-EE0. 7 P a <D$kft(DktX*A 1 - 1 5J^^-%C r * 
— y $/ hCO. 5 kWco^^APxiT, BS/¥*?J 1 0 nm 
WAl-Cr (D&&9zmBf&m 4 2 Sr^fiScf 5 G 

[00 8 3] ftC, 0. 7Pa(07/^>E^{x!:-C\ 
N i - 2 0J^%Z r CD?— tr y 4 kW^t^^D 
X. "C , IRff 3 0 nmCON i - 2 0/^%Z r CD*>figjf 4 
3 SrSgi- S« 

[0 0 8 4 ] ^«bi-. 0. 7Pa(O7/U^>E0Qti:t 
C r - 2 0/^T-%T i - 5 5>^%S i O 4 C0*— ^ : y h 
(w4 k WCO®^^JOX.T, ^&ffifll/?^C r - 2 OJ^^-% 
T i — 5 S i O, cOTlfe^ 4 4 ^S^-T £ 0 

[0 0 8 5] ^COTit^^ 4 4 <7)JhC:. 0. 7Pa^ 



( 

13 

*^BZ.COi>bX\ Co~2 3gi ! -%Cr-10gT-%P 
t — V\Z 1 kW^^Oit, mW- 1 3 nm 
(DC o-C r - P t <0^?5>5>fc5fl£i4Ji4 5 &Bf&~t 

[0 0 8 6] £e>K* o. 8Paor/^yi**a^ 
^E^tt-e^-jRy^-^s'Hci. 5kw^ 

^ADxlT, lJ?10nm(O, **£ 1 OJK^H&BSiBLfc 

[0 0 8 7] r (DMI&M 3 <om%f ^ ^ &* , Ht60iJl 
T, H6K*t"GMR*^**fflV^rtBII**«ftt«:« 

[O 0 8 8] IS5tC^-rj: rcOGMRir^i^fl. 
3r> 5 1 ±tr. )8lJ¥5 nm(7)T a/<y7rl5 

2 N Jg£i¥6 nmCO^l <Z)$£t4/I 5 3. flU® 2 . 5 n mCO 
CuW1i5 4. If 1 nm^|2«i5 5, *5± 
t>\ JRJ* 3 0 n mO C r -M n - P t SSS«l4^4fe€ 5 

[0 0 8 9] ±E3Si<0BH4Jifc:H:N i — F e £fcl*C 
o-Fe^aiKML, S2 08ttIIIiiCo- 

[0 0 9 0] K<fc It, [2]6<^ 

[0 0 9 1] ju KfiJJPBfi 0 . 1 8 » m, h 5 >y * *g 
1*1. 1 ^ m. EStffl^ 3/ K<0^f> y^ftliO. 35/i 
rru h7 y^tgf* 1 . 2^m-efe-5 0 "r — g|5 

[0 0 9 2] ±|B»«— yKt, ±E««E««fcf*:S:ffl 

5 O k FC I «5«rom*»«MB^II[«r**fc|g*«:H6 
t-^-To JttfcfcUwttC r - 2 Oi^T-%T i OTittif 

[0093] b 7 n % Tmm<ommt . *ie»^£ 2 5 

0 k FC I ©firOffiA»»|gtOH{RS:/Tto i7(OT 
ti5t, «f^2nmHi, 5 0 0 n mJ^T^IaOiiC 
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*5l*"t\ «^»)3l:J:^, x Cr-2 0^%T 
i -5»^-%S i Ot— NOTiftJB<^a*»*¥te*s. C 
r - 2 0JW^-%T i <30Tlfi«O«:tt«l^m*5W»fiES:± 

[0 0 9 4] 

*tt. C r £-£fig#t U Tit, Y, Zr, Hf, T 
a, AL S i ^>^/u— 7 p »liix5^4< t fc 1 oco^n 
Kit, S*iSr**LfcT»JiS:fflv^5w4:^ 
10 &«Hc tfS^I«ffy-f XSrW^LTHS 

[0 0 9 5] **W^«S«!a«3£«li. ±Ko 

X 5 S/N<^««|Eftj«(*:tMR*fcttGMRja* 

20 [02] ^m<Dmmm 1 »£jB^5««EtiS6«i::*5it 
58^^ k<d»»ei 0 
[13] *5&w^»5aEt£ ifi«^sta;ia. 
[114] ^m(ommm2 1 \^xTwm<Dm&kf£ft<n 

[[215] **M^16«3^d3*t5««iE«jjt*o»rffi 

«st«r*-r«s;ia. 

[1216] **WO|t»«3^*3*tS««tE«KB^GM 

i -mm. 2-*Bas, 3-T*Ji, 4-«ttJi. s- 

2 2 2 3-±SE»8 

2 4— T»E«K*Mfc±SB>'— yuKJl, 2 5-IS 
ISfcrtrVI^ 2 6-i|f$I, 2 7-TB^Kf, 2 

9-ft^7X|, 2 0 1-5)11. 2 0 2-*^ 
V. 3 1-t«^K, 3 2-8ft^yKB»a, 3 3 
-E«kS4«*fti«*, 3 4-8fiEft«E*, 3 5 
40 «E««E*ffi»a, 4 1-Sfi, 4 2-^eMi, 4 
3- if WML 4 4-Tffii, 4 5-Ittl, 4 6-ftl 
J& 5 5 2-/<y77i, 5 3-11 

WflH4«. 5 4-fHJB. 5 5-*2 0Bttl, 56- 
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